Does maternal oxytocin protect the fetal brain?
By contrast to its inhibitory actions in adults, gamma-aminobutyric acid (GABA) is excitatory in the developing brain. The high intracellular chloride concentration [Cl(-)](i) in immature neurons causes a positive shift of the GABA(A) reversal potential so that opening of the GABA(A) channels results in depolarization due to chloride efflux. Because [Cl(-)](i) decreases during development, GABA becomes progressively inhibitory. A recent study has shown that a reduction in [Cl(-)](i) induced by endogenous oxytocin triggers a transient but profound switch of GABA actions from excitatory to inhibitory in the hippocampus of the rat fetus shortly before delivery and that this protects the fetal brain from hypoxic or hypoglycemic insult during delivery. The authors hypothesize that the oxytocin is derived from the maternal circulation, representing a novel form of communication between the brain of the mother and her offspring.